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1-Introduction to matlab
2-Mathematical Operations Variables
3-ConstantsVariables
4-Constants Naming Rules
1. Reserved Words in MATLAB
2. Special Variables Predefined in MTLAB
3. Formats of the Numbers
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4. Defining Variables
5. Defining Matrices
a. The brackets []

b. The semicolon (;)
c. The parentheses ()
d. The colon (:)

2024-2023 awdll b | (ilpdly 1l ScMath) aedll 34

e. To create a vector with fix number of entries, there are three ways:
f. To transpose a vector or matrix we use (.') or to transpose and finding the complex

conjugate using

1. Number-Matrix Operations.
2. Matrix-Matrix Operations.

3. The Properties of Scalar- Matrix and Matrix-Matrix Operations.

4. Creating Standard Matrices:

a. Ones.
b. Zeros.
c. Eye.
d. Rand.
e. randn.
f. diag

1. Functions Frequently Used With Matrices

a.Size.

b. Length
c. Numel
d. Sum
e. Clear
f. Whose
g. Who

1. Drawing Using MATLAB
a. plot3

b. polar

c. semilogx

d. semilogy

e. loglog

f. bar

g. bar3

h. mesh

i. surf

Forming a Plot in MATLAB
j- Figure.

k. Xlabel.

l. Title.

m. Grid.
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. Box.
. Axis.
. xlim
. subplot.
Close

T 0 T O S

. Logical Comparison and Combining Operators
. Control Flow Statements

. For Loop Statement

. While Loop statement

. If condition statement

. Break Statement

. Switch-End

. Determinant for (3*3)matrix.
. Inverse for (3*3) matrix.

. Physical applications using Matlab.
. Lissajous figure.

. Max function.

. Min function.

. Mean function.

. Sum function.

. Trace Function.

10. Dot prods.

11. Cross prod.

OCOoONOOTUVAE,WNERE OO T DN
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1Jalsdl) g Jusaldil) ScMath 3101
Calculusl1

Functions and Their Graphs

Combining Functions; Shifting and Scaling Graphs
Trigonometric Function

Rates of Change and Tangents to Curves, Limits of a Function
Limit Laws, The Precise Definition of a Limit

One-Sided Limits, Continuity and Limits involving infinity; Asymptotes
of Graphs

Tangents and the Derivative at a Point

The Derivative as a Function, Differentiation Rules
Derivatives of Trigonometric Functions

The Chain Rule and Implicit Differentiation
Linearization and Differentials

Extreme Values of Functions

The Mean Value Theorem

Monotonic Functions and the First Derivative Test

Concavity and Curve Sketching
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Calculus?2 Julsil) g Juzaldsl) ScMath 3104

2

Area and Estimating with Finite Sum

Sigma Notation and Limit of Finite Sums, The Definite Integral
The Fundamental Theorem of Calculus, The Substitution Method
Substitution and Area Between Curves

Volume Using Cross- Section and Cylindrical Shells, Arc Length
Areas of Surfaces of Revolution, Moments and Centers of Mass
Inverse Function and Their

Natural Logarithms, Exponential Functions

L'Hopital's Rule, Inverse Trigonometric Function

Hyperbolic Functions

Integration by Parts

Trigonometric Integrals

Trigonometric Substitutions

Integration of Rational Functions by Partial Fraction

Improper Integrals

Linear 13 s ScMath 3102

ebral

Matrices, definitions and examples.

Matrix operation and their properties.
system of linear equations and Matrix.

Inverse of the matrix (square matrix)
“Invertible matrices”

Inverse of the matrix (square matrix).
Augmented coefficient matrix and inverse of matrix.

( ScMath) asdll 3a ) = alall Julal)



2024-2023 p-dll Jia | (clndly )l ScMath) audll 3a)

Inverse properties.

Theorems and examples.

Transpose of matrix.

Trace of matrix (square matrix).

System of equations and methods of solution.
Application(examples).

System of linear equations.

Linear system and inverse.

Gaussian elimination and Gauss-Jordan elimination.
Gaussian elimination and Gauss-Jordan elimination.
“Row echelon and reduced row echelon form”
Homogeneous linear system.

Elementary matrix.

Determinants.

Minor and Cofactor.

Determinants.

Smart choice of row or column.

Matrix of cofactors.

The adjoint of matrix.

Inverse matrix using the adjoint.

Cramer’s rule to solve the system of linear equations” using determinants”
Examples.

Properties of determinants (theorems and examples).

Properties of determinants (theorems and examples).

Linear 23 ScMath 3105

Algebra2

Vectors and vector space.
Geometric vectors and addition.
Transition from geometric vectors to algebraic vectors.

Magnitude of a vector, vector addition, scalar multiplication, unit vector, vector in physics
and angle between vectors.

Vector in 3-space, the distance d between two points in 2-space or 3-space, properties of
vector arithmetic, visualize the norm geometrically in 2 and 3-space.

Dot product of vectors, definition, properties of the dot product, theorem and examples.
Orthogonal vectors and parallel vectors.
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Theorem Cauchy-Schwartz inequality and angle in R".
The triangle inequality theorem.
An orthogonal projection.

The length of the vector component of the vector along another vector.
Distance between a point and a line.

Cross product, definition and examples.

Relationships involving cross product and dot product.
Standard unit vectors.

Direction of cross product.

Geometric interpretation of cross product.
Application of cross product, area of triangle, area of parallelogram
Scalar triple product.

Application of the scalar triple product, volume of the parallelepiped.
LaGrange’s identity.

Line and planes in 3-space.

Equation of a plane through three points.

Vector form of equation of a plane.

Vector space, definition and examples.

Some properties of vectors.

A vector space of real-valued function.

Subspaces, definition, theorem, examples.

Subspace of Mnxn.

Solution space of homogeneous systems.

Linear combination.

Span of vectors.

Space spanned by one or two vectors.

Linear independence and linear dependence.

Linear independence and linear dependence.

Basis and dimension

Coordinate relative to a basis.

Standard basis for Pn.

Standard basis for Mmxn.

Linear transformation and matrices.

The kernel and range of a linear transformation.

The matrix of a linear transformation.

Eigenvalue and eigenvectors.

Applications(graph theory).

( ScMath) asdll 3a ) = alall Julal)



2024-2023 adl) Jila (bl ) SeMath) audll

Foundation of ScMath 3103

Mathematics

Ql,y.'al,g )S\ it}

Agnaal) dadaiy)

ScMath 3201

Advanced Calculusl 1ad8ia JalSi g Jualds

Parametric Equation and Polar Coordinates
Parameterizations of Plane Curves.

Calculus with Parametric Curves.
Polar Coordinates.
Graphing in Polar Coordinates.
Areas and Lengths in Polar Coordinates.
Conic Sections.
Conics in Polar Coordinates.
Vectors and the Geometry of Space
3D Coordinate System.
Vectors.
The Dot Product.
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The Cross Product.
Lines and Planes in Space.
Cylinders and Quadric Surfaces.

Vector — Valued Functions and Motion in Space
Curves in Space and Their Tangents.
Integrals of Vector Functions; Projectile Motion.
Arc Length in Space.
Curvature and Normal Vectors of Curve.
Tangential and Normal Components of Acceleration
Velocity and Acceleration in Polar Coordinates.

ScMath 3206

Advanced Calculus2 2038 JalSh g Judalis

Partial Derivatives
Functions of Several Variables.
Limits and Continuity in Higher Dimensions
Partial Derivatives
The Chain Rule.
Directional Derivatives and Gradient Vectors.
Tangent Planes and Differentials.
Extreme Values and Saddle Points.
Lagrange Multiplies.
Taylor's Formula for Two Variables
Partial Derivatives with Constrained Variables.
Multiple Integrals
Double and Iterated over Rectangles
Double Integrals over General Regions.
Area by Double Integration.
Double Integrals in Polar Form.
Triple Integrals in Rectangular
Moments and Centers of Mass.
Triple Integrals in Cylindrical and Spherical Coordinates.
Substitutions in Multiple Integrals.
Partial Derivatives
Functions of Several Variables.
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Limits and Continuity in Higher Dimensions
Partial Derivatives

Group 13 o= ScMath 3202

E™ Th eoryl ScMath 3207
Group Theory?2 2 a3
-Binary Operation ,-properties of Binary operation mathematical
system and semigroups and groups (order of group —properties of

group)
Subgroups and cyclic groups ,left and right Coset and Lagrange theory .

Normal sub groups ,factor group ang groups homomorphism

Group Isomorphism ,Kernal of Hom. And Fundamental theorems of
Group homomorphism

Ordinary Differential ScMath 3203

Equationl ScMath 3208
Ordinary Differential Equation2

Some important basics of differential equations

Solution of Differential Equation
Single Solution of the differential equation

Existence and uniqueness of solutions
Separable of variables

Homogeneous differential equation

Differential equation with linear coefficients (equation that reduce to
homogeneous equation )

Bernoulli Dff-Eq

Second order ordinary
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General Review.
Final examination
End of semester
Real Distinct Roots
Complex Roots

e Variation of Parameters
e Laplace Transforms
Lnverse Laplace Transforms

e Solving IVP’s
e Series Solutions
e Series Solutions to Dff-Eq

Numerical Analysisl 1 QS-“’J‘ d,-)-‘ﬂ‘ ScMath 3204
2Numerical Analysis 253 Jladl) ScMath 3209
e Lozl
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Mathematical Analysis1 14;*.49,) Jalad ScMath 3301

Mathematical Analysis2 22, Jad ScMath 3307
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Real Numbers R and Extended Real Numbers R*

Euclidian space o Countable and uncountable sets.

Metric S paces
Compactness
Connectedness.

Perfect sets

Convergence and divergence in Metric Space

Cauchy sequence

Absolute and conditional convergence .

Product of series

Compactness and connectedness .

Continuity and uniform continuity

Intermediate value theorem

Sequence and series of functions.

uniform and point wise continuity

Limit of functions
Differentiation

Examples about derivative
Applications on derivative |
Min-Max values of functions
Applications on derivative Il
Physical applications
Upper and Lower sum
Definition of integration
Riemann integral

Measure theory

Labesgue integral
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Graph Theory?2 2clill) 4y s ScMath 3310
Introduction to Graphs
Introduction to Graphs
Graphs and Their Operations
Graphs and Their Operations
Connectedness of Graphs
Connectedness of Graphs
Traversability in Graphs
Directed Graphs
Connectivity in Graphs
Planar Graph
Matrix Representations of Graphs
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Probability1
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Topologyl
Topology?2 2 sles ScMath 3405
Topological spaces

Open, closed sets and neighborhoods

Basis and subbases

Interior points and interior set

Exterior points , exterior set ,boundary points and boundary set.
Derived sets

Closure of a set
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Dense set and topological space generated by metric space.
Continuity ,derived topological spaces and continuous at a point.
Open and closed functions

Homeomorphic topology

Subspace or induced space

Restriction function

Product space

2%‘93\993 ScMath 3405

2

Compact space
Compact subspace and hereditary property.
Lindelof space
Separation axioms, Ty-space, T,-space,
-space, sequence in topological space and convergent sequences.T,
Regular space and T5-space
Normal space and T ,-space
Connected spaces
Basic theorems of connected and disconnected spaces
Component of a point
Locally connected space

Comb space
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Complex 244 43 Analysisl ScMath 3406
Analysis2

Complex numbers

Analytic function

Elementary function

Transformation by complex function

Sequence series and power series

Integration of complex function

Residues and poles
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Statistics1
Mathematical Statistics?2 2ab ) slaa) ScMath 3407
Lgaibad g cilay 5ill (ary (8 BAd
Aany) il fiigall o ggha g Aslaal) o sgda iy o3
SIS aals Al sde i o el 3 gall J)sall cAidlaal) ey ) 55 o Al )
dal g c_,-\bﬁnﬁ el g gadill c;\.'\..jl.l.d\ Cilag J 8 (ama a.ub.i
Lol g dall Jane 0 55 48 2
ey gl lany (e il (dany g 43S sal) Ala) 4y B0 o ggda 48 aa
S @ @)s Jie laldll ey ) sl (aey A 5
a3 g3l Glany Aol o
& Jie daldl)
Falsy g e
taiss
Cliglatl) ey F 0 Aalall ey 55 e
Ciliphall] o Alia) daldl)
o seia Asiyall Clelasyl
i) 585
Bl (g e CUBLELE) g iy jlas

Functional 142 Jias  ScMath 3404

Analysisl

Functional Analysis?2 2. A Judas ScMath 3408
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Metric space

Examples of metric spaces.

Open sets and closed sets in metric spaces.
continuous mappings

Cauchy sequence with some related theorems
Completeness. Examples of complete metric spaces.
Vector spaces

Definitions and examples.

Linear independence and span

Finite dimensional vector spaces and basis.

Normed spaces and Banach space

Definitions and examples.

Continuous mapping in normed spaces

Some related theorems.

Completeness with some related theorems.

Riesz's Lemma.

Riesz's Lemma.

Linear operators

Bounded and Continuous Linear Operators

Linear Functionals

Linear Operators and Functionals on Finite Dimensional spaces
Linear Operators and Functionals on Finite Dimensional spaces
Normed Spaces of Operators.

Dual Space

Inner Product Space

Hilbert Space

Further Properties of Inner Product Spaces
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Orthogonal Complements and Direct Sums

Orthonormal Sets and Sequences

Series Related to Orthonormal Sequences and Sets

ScMath 3409

Operations Research
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